Method for modeling radiative transport in luminescent particulate media.
Modeling radiative transport in luminescent particulate media is important to a variety of applications, from biomedical imaging to solar power harvesting. When absorption and scattering from individual particles must be considered, the description of radiative transport is not straightforward. For large particles and interparticle spacing, geometrical optics can be employed. However, this approach requires accurate knowledge of several particle properties, such as index of refraction and absorption coefficient, along with particle geometry and positioning. Because the determination of these variables is often nontrivial, we developed an approach for modeling radiative transport in such media, which combines two simple experiments with Monte Carlo simulations to determine the particle extinction coefficient (Γ) and the probability of absorption of light by a particle (P<sub>A</sub>). The method is validated on samples consisting of luminescent phosphor powder dispersed in a silicone matrix.